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Vorwort des Herausgebers

Die schnelle und effiziente Umsetzung innovativer Technologien wird vor dem Hinter-
grund der Globalisierung der Wirtschaft der entscheidende Wirtschaftsfaktor flr produ-
zierende Unternehmen. Universitdten kbénnen als "Wertschdpfungspartner”" einen we-
sentlichen Beitrag zur Wettbewerbsfahigkeit der Industrie leisten, indem sie wissen-
schaftliche Grundlagen sowie neue Methoden und Technologien erarbeiten und aktiv
den Umsetzungsprozess in die praktische Anwendung unterstitzen.

Vor diesem Hintergrund soll im Rahmen dieser Schriftenreihe lber aktuelle For-
schungsergebnisse des Instituts flir Produktionstechnik (wbk) am Karlsruher Institut fir
Technologie (KIT) berichtet werden. Unsere Forschungsarbeiten beschéaftigen sich so-
wohl mit der Leistungssteigerung von Fertigungsverfahren und zugehdrigen Werkzeug-
maschinen- und Handhabungstechnologien als auch mit der ganzheitlichen Betrach-
tung und Optimierung des gesamten Produktionssystems. Hierbei werden jeweils tech-
nologische wie auch organisatorische Aspekte betrachtet.

Prof. Dr.-Ing. Jurgen Fleischer

Prof. Dr.-Ing. Gisela Lanza

Prof. Dr.-Ing. habil. Volker Schulze
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Abstract

A shortage of resources and the increasing demand of energy efficient technological
systems constitutes a trend that creates challenges, especially for companies operating
in the field of mobility and automation industries. In this context, advances in innovative
drive technologies are in focus, since new solutions in this area promise improved en-
ergy efficiency for both sectors. Lightweight design offers an energy and resource sav-
ing approach, especially in moving parts of a drive system, such as the drive shatft.

The centrifugal casting process which is addressed in this work represents an approach
for producing lightweight drive shafts. Own studies have shown that metal inserts can
be connected to the evolving hollow structure made of fiber reinforced plastic (FRP)
during the centrifugal casting process. Light drive shafts often require a multi-material
design in order to introduce high local loads into the shafts via the metal but also to
transfer the loads over long distances via the FRP. The centrifugal casting process and
the joining of the metal during that process promise a simplified process chain and offer
new weight saving potential.

Centrifugal forces are applied during processing to impregnate the dry fiber structure.
If metals need to be connected in this process, also axial flow paths appear alongside
the radial ones. Whereas the widely understood radial impregnation is proceeding rel-
atively fast due to the radial centrifugal forces, the axial impregnation mechanisms have
not yet been sufficiently investigated. This work addresses this issue.

A model will be derived describing the impregnation of dry fiber structures when inserts
are intrinsically joined during the centrifugal casting. It allows predicting the impregna-
tion duration so that the process can be adjusted by setting its parameters. The derived
model was be validated with a design of experiments approach and a study of the sen-
sitivity. For allowing the centrifugal casting process to be applied as a joining method,
an infiltration unit was also developed that mixes the resin with the hardener and is
dosing and distributing it along a definable path automatically inside the mold. Further-
more, the basics for venting the arising undercut connection were created by theoretical
and experimental analyses. In this context, also centrifugal casting with a core has been
developed and its physical principles have been modeled mathematically. The core
needs to be dimensioned according to the geometrical and material characteristics.
Findings with this process variant show that a higher fiber volume contents can be ob-
tained and even non-circular FRP profiles without resin-rich spots can be manufactured.
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